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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a thin plane 
lighting system capable of obtaining the uniform emitting 
light of high luminance from the surface parts even when 
one of a pair of light source lamps is not lighted for any 
cause. 

SOLUTION: A plane lighting system has a first light 
conductive plate 12a where an interval between the 
surface part 15a and the reverse part 16a becomes 
narrow as it proceeds to the reflecting end surface part 
19a side, a second light conductive plate 12b where an 
interval between the surface part 15b and the reverse 
part 16b opposed in a closely adjacent state to the 
reverse part 16a of the first light conductive plate 12a 
becomes narrow as it proceeds to the reflecting end 
surface part 19b side, light source lamps 14a, 14b for 
respectively projecting the light toward the incident end 
surface parts 13a, 13b of the light conductive plates 12a, 
12b, a light reflecting sheet 17 for covering the part 




except for the surface parts 15a, 15b and the incident 

end surface parts 13a, 13b of the light conductive plates 12a, 12b and the reverse part 16a of 
the first light conductive plate 12a and light deflecting means 21, 26 for deflecting the light in 
the prescribed direction by being respectively formed in at least one of the surface parts 1 5a, 
15b and the reverse parts 16a t 16b of the light conductive plates 12a, 12b. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]The 1st light guide plate that was provided with the following and with which an interval 
of said surface part and said reverse part became as narrow as said reflecting end face part side 
to said incidence end face part side, The 2nd surface part that counters said reverse part of this 
1 st light guide plate by a proximity state, The 2nd reverse part located in an opposite hand of 
this 2nd surface part, and the 2nd incidence end face part located in said reflecting end face 
side of said 1st light guide plate, The 2nd light guide plate that has the 2nd reflecting end face 
part located in said incidence end face part side of said 1st light guide plate and with which an 
interval of said 2nd surface part and said 2nd reverse part became as narrow as said 2nd 
reflecting end face part side to said 2nd incidence end face part side, The 1st light source that 
projects light towards said incidence end face part of said 1st light guide plate, The 2nd light 
source that projects light towards said 2nd incidence end face part of said 2nd light guide plate, 
Portions other than said surface part of said 1st [ the ] and said 2nd light guide plate, said 
incidence end face part, and said reverse part of said 1 st light guide plate A wrap light reflection 
sheet t A flat surface lighting system provided with an optical deflection means for [ of said 
surface part of said 1st light guide plate, and said reverse part ] being formed in either [ at 
least ] said 2nd surface part of said 2nd light guide plate, or said 2nd reverse part at a row T 
respectively, and on the other hand, deflecting light in the predetermined direction at least. 
A surface part. 

A reverse part located in an opposite hand of this surface part. 

An incidence end face part located in the end side of these surface parts and a reverse part. 
A reflecting end face part located in an opposite hand of this incidence end face part, 

[Claim 2]The flat surface lighting system according to claim 1, wherein a surface part of said 1st 
light guide plate and a reverse part of said 2nd light guide plate are parallel, 
[Claim 3]Said optical deflection means protrudes on said at least one reverse part of said 1st 
[ the ] and said 2nd light guide plate, The flat surface lighting system according to claim 1 or 2 
being two or more heights or crevices for carrying out total internal reflection of the light which 
spreads inside of that light guide plate to said surface part side of the light guide plate 
concerned, or making it emitted from this reverse part. 

[Claim 4]Said optical deflection means protrudes on said at least one surface part of said 1st 
[ the ] and said 2nd light guide plate, The flat surface lighting system according to any one of 
claims 1 to 3 being two or more heights or crevices for making light which spreads inside of the 
light guide plate emit from said surface part of the light guide plate concerned. 
[Claim 5]The flat surface lighting system according to any one of claims 1 to 4 forming said 
optical deflection means in said surface part of said 1st light guide plate, and having a prism 
array of trianglepole shape which it extends in the direction which intersects perpendicularly with 
said incidence end face part of the light guide plate, and is arranged along the cross direction of 
the light guide plate concerned. 

[Claim 6jThe flat surface lighting system according to any one of claims 1 to 4 forming said 
optical deflection means in said surface part of said 1st light guide plate, and having a rugged 
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surface of a given curvature radius which it extends in the direction which intersects 
perpendicularly with said incidence end face part of the light guide plate, and is arranged by turns 
along the cross direction of the light guide plate concerned. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is preferred as a back light source of the display using 
especially the transmission type liquid crystal about the flat surface lighting system it was made 
to make emit the light which entered from the side edge of the light guide plate from the surface 
part. 
[0002] 

[Description of the Prior Art]The flat surface lighting system used as what is called a back light 
source of the display using a transmission type liquid crystal, The light from light source lamps, 
such as a cold cathode tube (CFL), is drawn in this light guide plate from the side edge of a 
transparent light guide plate, and it is made to make this light emit uniformly from the surface 
whole region of a light guide plate using reflection of the light within a light guide plate. When the 
characteristic of transmissive liquid crystal display that such a flat surface lighting system is 
used is taken into consideration, as a function required of this flat surface lighting system, 
Especially the thing you cover the whole other than a thing laminated as a whole and being what 
stops the power consumption of a light source lamp as much as possible, and is made to emit a 
uniform light is important, 

[0003]For such a purpose, arrange a light source lamp to the side edge of the couple which a 
light guide plate counters, or the adjoining side edge of a couple, and raise the luminosity of the 
illumination light with the conventional flat surface lighting system, or, Or a light source lamp is 
arranged to one side edge and reverse part of a light guide plate, respectively, What entered the 
illumination light from the light source lamp arranged to the reverse part from the side edge of 
another side of a light guide plate using prism, or performed gradation processing to the surface 
part and reverse part of the light guide plate in order to make uniform distribution of the 
illumination light further emitted from the surface part of a light guide plate is known. 
[0004] 

[Problem(s) to be Solved by the Invention]In order to make uniform distribution of the 
illumination light which is emitted to the both-sides end face of a light guide plate from the 
surface part of a light guide plate in the case of the conventional flat surface lighting system 
which has arranged the light source lamp of a couple, it is necessary to perform gradation 
processing to the surface part and reverse part of a light guide plate but, and. since this 
gradation processing becomes symmetrical along the direction opposing of the light source lamp 
of a couple, the illumination light from one light source lamp can use effectively only till the 
minute of a light guide plate half [ about ], and cannot make uniform luminance distribution of the 
illumination light emitted from a surface part as a result nearly thoroughly, and when the light 
source lamp of one side does not light up by a certain cause, there is fault that the luminosity of 
the field of the side which is not turned on for the minute of the surface part of a light guide 
plate half [ about ] will fall extremely. 

[0005]As for this, although the light which reaches the fight source lamp side of the other side 
among the lights which are emitted from the light source lamp of one side, and spread the inside 
of a light guide plate is lost, without being emitted from a surface part and decline in illumination 
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efficiency is caused, the light spread from the light source lamp of the other side to the light 
source lamp of one side is also the same. 

[0006]In the structure which arranged the light source lamp on the reverse part of the light guide 
plate, the thickness of a flat surface lighting system becomes thick, and only the part of the path 
of this light source lamp or the height measurement of prism becomes an obstacle at the time of 
planning a thin flat surface lighting system. 
[0007] 

[Objects of the Invention]The purpose of this invention is to provide the thin flat surface lighting 
system which can obtain high-intensity uniform emitted light from a surface part, even when one 
side of the light source lamp of a couple does not light up by a certain cause. 
[0008] 

[Means for Solving the Problem]This invention is characterized by a flat surface lighting system 
comprising the following. 

An incidence end face part located in the end side of a surface part, a reverse part located in an 
opposite hand of this surface part, these surface parts, and a reverse part, And the 1st light 
guide plate that has a reflecting end face part located in an opposite hand of this incidence end 
face part and with which an interval of said surface part and said reverse part became as narrow 
as said reflecting end face part side to said incidence end face part side. 

The 2nd surface part that counters said reverse part of this 1st light guide plate by a proximity 
state, And the 2nd reverse part located in an opposite hand of this 2nd surface part and the 2nd 
incidence end face part located in said reflecting end face side of said 1st light guide plate, And 
the 2nd light guide plate that has the 2nd reflecting end face part located in said incidence end 
face part side of said 1st light guide plate and with which an interval of said 2nd surface part and 
said 2nd reverse part became as narrow as said 2nd reflecting end face part side to said 2nd 
incidence end face part side. 

The 1st light source that projects light towards said incidence end face part of said 1st light 
guide plate. 

The 2nd light source that projects light towards said 2nd incidence end face part of said 2nd 
light guide plate, Portions other than said surface part of said 1st [ the ] and said 2nd light guide 
plate, said incidence end face part, and said reverse part of said 1st light guide plate A wrap light 
reflection sheet, An optical deflection means for [ of said surface part of said 1st light guide 
plate, and said reverse part ] being formed in a row at either [ at least ] said 2nd surface part of 
said 2nd light guide plate, or said 2nd reverse part, respectively, and on the other hand, 
deflecting light in the predetermined direction at least. 

[0009]According to this invention, illumination light emitted from the 1st light source spreads 
inside of the 1st light guide plate from an incidence end face part of the 1st light guide plate, and 
the part emits it from a surface part. Light emitted from a reverse part of the 1st light guide 
plate enters in the 2nd light guide plate from the 2nd surface part of the 2nd light guide plate, 
and with a light reflection sheet, light emitted from portions other than these enters in the 1st 
light guide plate again, and is eventually emitted from a surface part of the 1st light guide plate. 
[0010]On the other hand, inside of the 2nd light guide plate is spread from an incidence end face 
part of the 2nd light guide plate, the part is emitted from the 2nd surface part, and enters in the 
1st light guide plate from a reverse part of the 1st light guide plate, and illumination light emitted 
from the 2nd light source is eventually emitted from a surface part of the 1st light guide plate. 
With a light reflection sheet, light emitted to the outside of the 2nd light guide plate from the 
other portion enters in the 2nd light guide plate again, is eventually emitted altogether from a 
surface part of the 2nd light guide plate, and enters in the 1st light guide plate. 
[0011]Thus, illumination light from the 1st and 2nd light sources is altogether emitted from a 
surface part of the 1st light guide plate. 
[0012] 

[Embodiment of the Invention]In the flat surface lighting system by this invention, the surface 
part of said 1st light guide plate and the reverse part of said 2nd light guide plate may be parallel. 
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[0013]Said optical deflection means protrudes on said at least one reverse part of said 1st 
[ the ] and said 2nd light guide plate, . [ whether total internal reflection of the light which 
spreads the inside of the light guide plate is carried out to said surface part side of the light 
guide plate concerned, and ] Or may be two or more heights or crevices for making it emitted 
from this reverse part f and, They may be two or more heights or crevices for making the light 
which protrudes on said at least one surface part of said 1st [ the ] and said 2nd light guide 
plate, and spreads the inside of the light guide plate emit from said surface part of the light guide 
plate concerned. By this optical deflection means, the illumination light is efficiently emitted from 
the surface part of the 1st light guide plate. 

[0014]Said optical deflection means is formed in said surface part of said 1st light guide plate. It 
may be what has a prism array of the trianglepole shape which it extends in the direction which 
intersects perpendicularly with said incidence end face part of the light guide plate, and is 
arranged along the cross direction of the light guide plate concerned, It is formed in said surface 
part of said 1st light guide plate, and it extends in the direction which intersects perpendicularly 
with said incidence end face part of the light guide plate, and may have a rugged surface of the 
given curvature radius arranged by turns along the cross direction of the light guide plate 
concerned. By this optical deflection means, the light emitted from the surface part of the light 
guide plate is deflected in the predetermined direction. 
[0015] 

[Example]Although one example to which the flat surface lighting system by this invention was 
applied as a back light source of transmissive liquid crystal display is described in detail, referring 
to dra wing 1 - drawing 6 , this invention is applicable not only to such an example but the art of 
other fields which include the same technical problem. 

[0016]The section structure of the flat surface lighting system by the 1st example of this 
invention is shown in drawi ng 1 , and the appearance in the state where it decomposed is shown 
in drawing_2. Namely, the flat surface lighting system 11 in this example, The 1st light guide plate 
12a that makes the shape of a rectangular wedged board, and the 1st linear light source lamp 
14a arranged along with the incidence end face part 13a of this 1st light guide plate 12a, The 2nd 
light guide plate 12b that makes the shape of a wedged board of the rectangle laid on top of the 
1st light guide plate 12a so that the surface part 15b may counter with the reverse part 16a of 
the 1st light guide plate 12a, The 2nd linear light source lamp 14b arranged along with the 
incidence end face part 13b of this 2nd light guide plate 12b, It has the wrap light reflection 
sheet 17 for portions other than these 1st and 2nd light guide plates 12a, the incidence end face 
part 13a of 12b, 13b and the surface part 15a, 15b, and reverse part 16b of the 1st light guide 
plate 12a. The 1st and 2nd light source lamps 14a that comprise a cold cathode tube and two or 
more LED, and 14b are surrounded by the reflector 18 from which the reflector turned into a 
concave curve, respectively. 

The catoptric light from these reflectors 18 enters [ almost in parallel with the surface part 15a 
of the 1st light guide plate 12a, and the reverse part 16b of the 2nd light guide plate 12b ] in the 
light guide plate 12a and 12b, respectively from the light guide plate 12a, the incidence end face 
part 13a of 12b, and 13b. 

[0017]The light guide plate 12a in this example and 12b, The incidence end face parts 13a and 
13b for being formed with a transparent acrylic resin (PMMA) and introducing the light source 
lamp 14a and the light from 14b, These incidence end face parts 13a, the reflecting end face part 
19a located in the opposite hand of 13b, and 19b, These incidence end face parts 13a, 13b and 
the reflecting end face part 19a, the side edge part 20a of the couple connected to the both- 
sides end of 19b, respectively, and 20b, The reverse part 16a located in the surface part 15a for 
making these incidence end face parts 13a, 13b and the reflecting end face part 19a, 19b and the 
side edge part 20a, and the light that was surrounded by 13b and entered from the incidence end 
face parts 13a and 13b emit, 15b, and its opposite hand, and 16b. It has, respectively. 
[0018]The incidence end face part 13a of the 1st light guide plate 12a and the reflecting end 
face part 19b of the 2nd light guide plate 12b have turned to the same field, and the incidence 
end face part 13b of the 2nd light guide plate 12b and the reflecting end face part 19a of the 1st 
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light guide plate 12a have turned to the same field. That is T the direction of movement (inside of 
d rawing 1 , right) of the light which enters in the 1st light guide plate 12a from the 1st light 
source lamp 14a, and the direction of movement (inside of drawin g 1_. left) of the light which 
enters in the 2nd light guide plate 12b from the 2nd light source lamp 14b are set up for reverse. 
So that the surface part 15a, 15b and the reverse part 16a, and an interval with 16b may become 
as narrow as the reflecting end face part 19a side and theb [ 19 ] side to the incidence end face 
part 13a side and theb [ 13 ] side, With the 1st light guide plate 12a, the reverse part 16b serves 
as tapered shape inclined about 10 degrees from abundance to the surface part 15a, and the 
surface part 15b serves as tapered shape inclined for reverse about 10 degrees from abundance 
to the reverse part 16b with the 2nd light guide plate 12b. Therefore, the surface part 15a of the 
1st light guide plate 12a and the reverse part 16b of the 2nd light guide plate 12b are set up 
almost in parallel, and can control the overall thickness at the time of piling up the 1st and 2nd 
light guide plates 12a and 12b by this to the minimum. 

[0019]The light reflection sheet 17 mentioned above covers the light guide plate 12a, the 
reflecting end face part 19 of 12b r the side edge part 20a of a couple, and 20b and the reverse 
part 16b of the 2nd light guide plate 12b, It is for reflecting again the light emitted from these in 
the light guide plate 12a and 12b, and making it emitted from the surface part 15a of the 1st light 
guide plate 12a, 
White paper etc. are bent. 

[0020]The plane shape of the reverse part 16a of drawing 3 which carried out extraction 
expansion of the view III section in drawing 1 , and the 1st light guide plate 12a is typically shown 
in drawing 4 . That is, it extends in the direction (the inside of drawin g 1, longitudinal direction) 
which intersects perpendicularly with the incidence end face part 13, and the prism array 21 of 2 
equilateral trianglepole shape which arranges along the cross direction of the light guide plate 12, 
and makes Yamagata whose vertical angle is about 95 to 105 degrees, respectively is formed in 
the surface part 15a of the 1st light guide plate 12a. The prism array 21 as an optical deflection 
means of this invention diffuses the light emitted from a crevice. 

On the other hand, the light emitted from heights is completed, it considers so that more uniform 
luminance distribution may be acquired by this, and as for the pitch of the crevice of this prism 
array 21, or heights, about 20-100 micrometers is preferred, and, as for the difference of the 
height of a crevice and heights, about 10-50 micrometers is preferred, 

[0021] Although the prism array of the shape of an isosceles triangle which becomes the surface 
part 15a of the 1st light guide plate 12a from a crevice and heights was formed in this example, it 
is also possible to adopt a wave-like optical deflection means to have the concave arc side and 
convex circular face of a given curvature radius by turns. 

[0022]The heights 23 formed in the reverse part 16a of the 1st light guide plate 12a in the 
circular face 22 of the given curvature radius are arranged at random, It considers so that a 
moire pattern etc. may not occur, respectively between the cells of the liquid crystal panel at 
the time of using between the prism arrays 21 formed in these heights 23 and the surface part 
15 T and this flat surface lighting system as a back light source of a liquid crystal display. The 
heights 23 as an optical deflection means of this invention are for carrying out total internal 
reflection of the light which enters from the incidence end face part 13a, and spreads the inside 
of the 1st light guide plate 12a efficiently, and leading to the surface part 15a side. 
It is set as a diameter of 150 micrometers or less, respectively so that each heights 23 cannot 
be identified with the naked eye, but it is desirable that it is not less than 10 micrometers in 
consideration of the problem of diffusion of light and the ease of manufacture by this being too 
small. 

[0023]Thus, it becomes possible by setting the size of the heights 23 as the range of 10-150 
micrometers for it to become unnecessary to use together a light diffusing sheet like before, and 
to control the direction of movement of light comparatively easily, 

[0024]Here the refractive index of the material which constitutes the 1st light guide plate 12a n, 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw u=http%3A%2F%2Fww„. 2009/08/20 



JP,2000-011722,A [DETAILED DESCRIPTION] 



Page 5 of 8 



alpha=sin (1/n), a circular constant — the radius of pi and the heights 23 — r — a table — 
the bottom — a case — the circular face 22 — the relation between the curvature radius R and 
the projection amount h of the circular face 22 concerned from the reverse part 21 being h=R 
(1- costheta 2 ) and R=r/sin theta 2 , and, By designing so that theta 2 may become the range of 

t(2pi/9) - (alpha/2)] to {(1 1 pi/36) - (alpha/2)}, the 1st light guide plate 12a with the sufficient 
efficiency using total internal reflection can be obtained. 

[0025]The energy of the reflected ray emitted to the outside of the 1st light guide plate 12a, 
Become small gradually, and when the light reflection sheet 1 7 does not exist, are about 42 
degrees or more, and are set to about 0 as it becomes the maximum and the incidence angle 
alpha becomes large, when the incidence angle alpha over the incident end face 13a of the beam 
of light L from the 1st light source lamp 14a is 0 times, but. Although there is a loss by interface 
reflection, absorption, etc. of the circular face 22 etc., all are eventually emitted to the outside of 
the 1st light guide plate 12a from the surface part 15a by existence of the light reflection sheet 
17. 

[0026]That is, the incidence angle alpha carries out total internal reflection of the incident light 
of 24 degrees or less altogether in the circular face 22 of the heights 23, and spreads it to the 
surface part 15a side. Although the great portion of incident light L { in which the incidence angle 

alpha exceeded 24 degrees enters in the 2nd light guide plate 12b from the surface part 12b of 
the 2nd light guide plate 12b later emitted and mentioned on the outside of the 1st light guide 
plate 12a from the heights 23, With the light reflection sheet 17 etc., it enters in the 1st light 
guide plate 12a again from the 2nd light guide plate 12b, and is eventually emitted to the outside 
of the 1st light guide plate 12a from the surface part 15a. The incidence angle alpha causes 
interface reflection in the circular face 22 of the heights 23, spreads a part of incident light 
exceeding 24 degrees to the surface part 15a side, and emits it to the outside of the 1st light 
guide plate 1 2a. 

[0027]The light which entered into the 1st light guide plate 12a needs to change gradually the 
share of the heights 23 which protruded on the reverse part 21b of the 1st light guide plate 12a, 
in order to take the inside of this 1 st light guide plate 1 2a for going on and for that energy to 
decrease. So that the reflected ray specifically emitted from the surface part 15a may cover this 
whole surface part 15a and may serve as uniform luminosity, The area ratio (this is hereafter 
described to be the share) of the heights 23 occupied per unit area of the reverse part 21a, It is 
set up become the big share as the reflecting end face part 19a side as shown in dr awing 4 
showing the relation between the position of the reverse part 21b along the direction of 
movement (inside of drawing 1 , right) of the light from the 1st light source lamp 14a, and the 
share of the heights 23. 

[0028]In this case, the surface part 15a close to the incidence end face part 13a of the 1st light 
guide plate 12a, Since it has the tendency for the light from the 1st light source lamp 14a to 
penetrate directly, and for luminosity to become high, the share of the heights 23 in the reverse 
part 16a close to the incidence end face part 13a has been set up more smallish than the 
portion following this. Similarly, since the surface part 15a close to the reflecting end face part 
19a of the 1st light guide plate 12a has the tendency for the catoptric light from the reflecting 
end face part 19a to penetrate, and for luminosity to become high, it has set up the share of the 
heights 23 in the reverse part 16a close to the reflecting end face part 19a more smallish than 
the portion following this. 

[0029]Although the maximum of the share of the heights 23 is set up to about 70% in this 
example, naturally it is also possible to set this up to about 100%, 

[0030]As the view V section in d rawing 1 is shown in drawing 5 which carried out extraction 
expansion, to the surface part 15b of the 2nd light guide plate 12b. The contour shape vertically 
projected to this surface part 15b makes a triangle, The 2nd heights 26 of 2 equilateral triangular 
pyramid type that have the symmetrical vertical conical surface 24 and the inclination conical 
surface 25 of a couple are arranged at random, It considers so that a moire pattern etc. may not 
occur, respectively between the cells of the liquid crystal panel at the time of using the 1st 
heights 23 and this flat surface lighting system of these 2nd heights 26 and the point as a back 



http://www4,ipdUnpit^ 2009/08/20 



JP.2000-01 1722,A [DETAILED DESCRIPTION] 



Page 6 of 8 



light source of a liquid crystal display. In this case, it is preferred to set one arbitrary side of 
each 2nd heights 26 as the size of 150 micrometers or less, respectively so that each 2nd 
heights 26 cannot be identified with the naked eye t but. In consideration of the ease of 
manufacture, it is desirable that it is not less than 10 micrometers, and it becomes possible by 
setting the size of the 2nd heights 26 as the range of 10-150 micrometers for it to become 
unnecessary to use an optical diffusion board like before, and to control the direction of 
movement of light comparatively easily. 

[0031] Although it is preferred to make the perpendicular to the surface part 15b r the suitable 
draft to the metallic mold at the time of manufacture of the light guide plate 12 is set up, and 
also [ required ] the vertical conical surface 24 of the 2nd heights 26 may be set up so that the 
angle with the surface part 15b to make may exceed 90 degrees. The base 27 of the inclination 
conical surface 25 of the 2nd heights 26 is set up almost in parallel with the incidence end face 
part 13. 

The peak 28 of the inclination conical surface 25 is located in the reflecting end face part 19b 
side rather than this base 27. 

[0032]By the way, the beam of light with which an incidence angle, i.e., the angle of the surface 
part 15b and the beam of light L to make, enters into the incidence end face part 13b of the 2nd 
light guide plate 12b by alpha should respond to the refractive index n of the material which 
constitutes the 2nd light guide plate 12b (in the case of the acrylic resin of this example n=1. 
49). [0033] 

[Equation 1]0 <=|alpha|<-sin" 1 (l/n) 

The inside of the 2nd light guide plate 12b is gone on in the range of the ******** incidence 
angle alpha. And a part of beam of light spread to the surface part 15b side. After entering in the 
2nd heights 26 and emitting other parts to the outside of the 2nd light guide plate 12b as they 
are from the surface part 15b, it enters in the 1st light guide plate 12a from the reverse part 16a 
of the 1st light guide plate 12a, and total internal reflection of the remainder is carried out by the 
surface part 15b, and it is spread to the reverse part 16b side. 

[0034]If the incidence angle of the beam of light L to the vertical conical surface 24 is set to 
theta when the beam of light L which advances the inside of a flat surface parallel to the surface 
part 1 5b is considered in order to be emitted from here, without the beam of light L which 
entered in the 2nd heights 26 carrying out total internal reflection in the vertical conical surface 
24 of a couple, [0035] 

[Equation 2]theta<=sin~ 1 (l/n) 

It needs to be satisfied. Because angle beta^ which the vertical conical surface 24 of a couple 
makes is beta 1 =2- ((pi/2) -theta] here when a circular constant is set to pi, [0036] 

[Equation 3]beta 1 >=pi-2 sin -1 (l/n) 

** — since the angle beta which the flat surface including the optical path of the beam of light L 
inclines to the surface part 15b as a practical question, and the vertical conical surface 24 of the 
couple within this flat surface makes is tan beta=cos alpha-tan beta 1 when the angle of the 

beam of light L and the surface part 15b to make is set to alpha although it becomes [0037] 
[Equation 4] 

beta>=tan~ 1 [cosalpha and tan {pi— 2 sin -1 (1/n)}] 
It turns out that what is necessary is just satisfied. 

[0038]In this example as which the refractive index n adopted the acrylic resin of 1.49 as the 2nd 
light guide plate 12b, in order to improve condensing nature, specifically, it is desirable that it is 
in the range whose beta is 85 to 135 degrees. When it inclines to the surface part 15b and the 
angle of this beam of light L and surface part 15b to make is set to alpha as a practical question, 
in order for this to emit from here a flat surface including the optical path of the beam of light L r 
without carrying out total internal reflection in the vertical conical surface 24, [0039] 

[Equation 5]alpha<= (3/2) and sin" 1 (l/n) 
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It needs to be satisfied. Since above-mentioned beta in this example will be about 135 degrees 
here in alpha = (3/2) and sin" 1 (l/n), it is preferred to form the 2nd heights 26 so that beta may 
be settled in the range of 95 to 1 35 degrees. 

[0040]That is, it functions as the 2nd heights 26 mentioned above deflecting more nearly 
vertically direction of the light emitted from the surface part 15b. 

[0041 ]In order that the beam of light which entered into the 2nd light guide plate 12b from the 
light source lamp 14b may also take the inside of this 2nd light guide plate 12b for going on and 
that energy may decrease. It is necessary to make it change gradually, as shown in dra wing 4 like 
the heights 23 which also mentioned above the share of the 2nd heights 26 that protruded on 
the surface part 15b of the 2nd light guide plate 12b. 

[0042]In the reverse part 16b of the 2nd light guide plate 12b T the contour shape vertically 
projected to this reverse part 16b makes a triangle, it has the symmetrical vertical conical 
surface 29 and the inclination conical surface 30 of a couple in it t and the crevice 31 which 
became depressed in 2 equilateral triangular pyramid shape from the reverse part 16 is arranged 
at random at it. In this case, the base 32 of the inclination conical surface 30 is set up almost in 
parallel with the incidence end face part 13b, and is locating the peak 33 of the inclination 
conical surface 30 in the incidence end face part 13b side to this base 32. 

[0043]The crevice 31 as an optical deflection means of this invention has the space of the 2nd 
heights 26 mentioned above and similar figures, The beam of light L is emitted towards the light 
reflection sheet 17 via the inclination conical surface 30 from the vertical conical surface 29, and 
the catoptric light used as a scattering state enters in the 2nd light guide plate 12b again from 
the reverse part 16b of the 2nd light guide plate 12b. That is, the vertical conical surface 29 of 
the couple of the crevice 31 makes a part of beam of light L which spreads the inside of the 2nd 
light guide plate 12b towards the reflecting end face part 19b side emit to the outside of the 2nd 
light guide plate 12b positively, Furthermore you carry out total internal reflection in the 
inclination conical surface 30, and make it emitted by a condensing state towards the light 
reflection sheet 17, respectively. The inclination conical surface 30 of the crevice 31 also has 
the function to enter the light which is emitted from the reverse part 16b of the 2nd light guide 
plate 12b, and is reflected by a scattering state from the surface of the light reflection sheet 17 
in the crevice 31 . 

[0044]Thus, by the crevice's 31 turning to the light reflection sheet 1 7 a part of beam of light L 
which spreads the inside of the 2nd light guide plate 12b, making it once emit it by a condensing 
state, and reflecting this emitted light strongly with the light reflection sheet 17, It is made to 
introduce in the 2nd light guide plate 12b from the inclination conical surface 30 of the reverse 
part 16b of the 2nd tight guide plate 12b, or the crevice 31. 

[0045]As shown in drawi ng 4 like the previous heights 23, the 2nd heights 26, and the heights 23 
that mentioned above the share to the reverse part 16b of the 2nd light guide plate 12b since it 
was the same, it is necessary to also change gradually the crevice 31 which has a condensing 
outgoing radiation function. 

[0046]If only the heights 23, the 2nd heights 26, or the crevice 31 mentioned above can fill those 
functions, naturally it can also adopt the thing of shape other than this example. For example, 
the same thing as the 2nd heights 26 that were replaced with the prism array 21 mentioned 
above as an optical deflection means of this invention, and were formed in the surface part 15b 
of the 2nd light guide plate 12b may be formed in the surface part 15a of the 1st light guide plate 
12a. The crevice 31 formed in the reverse part 16b of the 2nd light guide plate 12b may be 
replaced with the heights 23 of the 1st light guide plate 12a, and it may form in the reverse part 
16a of the 1st light guide plate 12a, Conversely, the heights 23 of the 1st light guide plate 12a 
are replaced with the crevice 31 of the 2nd light guide plate 12b, and it may be made to form in 
the reverse part 16b of the 2nd light guide plate 12b. It replaces with the 2nd heights 26 of the 
2nd light guide plate 12b, and may be made to form the heights 23 of the 1st light guide plate 
12a r and the hollow of similar figures in the surface part 14 of the 2nd light guide plate 12b from 
same viewpoint, The 2nd heights 26 and the heights of identical shape may be made to protrude 
on the light guide plate 12a, the reverse part 16a of 12b, and 16b. In this case, it is necessary to 
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set up direction of the reverse part 16a and the heights which protrude on 16b for reverse with 
the 2nd heights 26 formed in the surface part 15b of the 2nd light guide plate 12b. 
[0047]Therefore, since the light source lamp 14a of a couple and the light from 14b were 
introduced from the light guide plates 12a of a couple piled up mutually, these incidence end face 
parts 13a that 12b separates 180 degrees, respectively and counter, and 13b, Luminosity of the 
illumination light emitted from the surface part 15a of the 1st light guide plate 12a can be made 
high, and also the luminance distribution can be made more uniform than the conventional thing. 
Since the illumination light can be made to emit almost uniformly with the remaining light source 
lamps from the whole surface part 15a of the 1st light guide plate 12a even when the light 
source lamp 14a of a couple and either of the 14b do not light up by a certain cause in particular, 
a reliable flat surface lighting system can be obtained. And when luminosity does not need to be 
raised, it also becomes possible to switch off one side of the light source lamp 14a and 14b, and 
to control power consumption. Or it is also possible to acquire white light by turning OK or both 
on for the illumination light of hue which adopts mutually that from which hue (color 
temperature) differs as the light source lamp 14a and 14b, accepts it on the other hand, 
respectively, and lights up and is different simultaneously. 
[0048] 

[Effect of the Invention]Since the light from [ from these incidence end face parts that pile up 
for reverse the light guide plate which makes the shape of a wedged board of two sheets, 
separate 180 degrees and counter respectively ] a light source was introduced according to the 
flat surface lighting system of this invention, Luminosity of the illumination light emitted from the 
surface part of the 1st light guide plate can be made high, and also the luminance distribution 
can be made more uniform than the conventional thing. When the surface part of the 1st light 
guide plate and the reverse part of the 2nd light guide plate are especially made parallel, a thin 
flat surface lighting system can be obtained. 

[0049]Since the illumination light can be made to emit almost uniformly from the whole surface 
part of the 1 st light guide plate with the remaining light source even when the light source of one 
side does not light up by a certain cause, it is suitable as a flat surface lighting system to the 
display display etc. in which high-reliability is demanded. And when luminosity does not need to 
be raised, it also becomes possible to switch off one of light sources and to control power 
consumption. 

[0050]. [ whether total internal reflection of the light which protrudes on at least one reverse 
part of the 1st and 2nd light guide plates, and spreads the inside of the light guide plate is 
carried out to the surface part side of the light guide plate concerned, and ] Or the case where 
two or more heights or crevices for making it emitted from this reverse part are made into an 
optical deflection means, When two or more heights or crevices for making the light which 
protrudes on at least one surface part of the 1st and 2nd light guide plates, and spreads the 
inside of the light guide plate emit from the surface part of the light guide plate concerned are 
made into an optical deflection means. The illumination light emitted from the 1st and 2nd light 
sources can be made to emit efficiently from the surface part of the 1st light guide plate. 
[0051]Have a prism array of the trianglepole shape which an optical deflection means is 
prolonged in the direction which is formed in the surface part of the 1st light guide plate, and 
intersects perpendicularly with the incidence end face part of the light guide plate, and is 
arranged along the cross direction of the light guide plate concerned, or, Or it is formed in the 
surface part of the 1st light guide plate, and when it extends in the direction which intersects 
perpendicularly with the incidence end face part of the light guide plate and has a rugged surface 
of the given curvature radius arranged by turns along the cross direction of the light guide plate 
concerned, the illumination light emitted from the surface part of the 1st light guide plate can be 
deflected towards desired. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi_ejje?atw_u=http%3A%2F%2Fww_ 2009/08/20 



JP,2000-011722,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and tNPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing Hit is a sectional view showing the outline structure of one example of the flat surface 
lighting system by this invention. 

[Drawing 2] It is an exploded perspective view of the example shown in drawing 1. 

[Drawing 3] It is the sectional view which carried out extraction expansion of the view III section 

in drawing 1 . 

[Drawi ng 4] It is a top view of the reverse part of the 1st light guide plate in the example shown 
in drawin g 1 . 

[Drawing 5] It is the sectional view which carried out extraction expansion of the view V section 
in draw ing 1 . 

[Drawing 6]It is a perspective view showing the appearance of the optical deflection means 

formed in the surface part of the 2nd light guide plate in the example shown in drawi ng 1. 

[Description of Notations] 

1 1 Flat surface lighting system 

12a and 12b Light guide plate 

13a and 13b Incidence end face part 

14a, 14b light source lamp 

15a and 15b Surface part 

16a and 16b Reverse part 

1 7 Light reflection sheet 

1 8 Reflector 

19a and 19b Reflecting end face part 
20a and 20b Side edge part 

21 Prism array 

22 Circular face 

23 Heights 

24 Vertical conical surface 

25 Inclination conical surface 

26 The 2nd heights 

27 The base of the inclination conical surface 

28 The peak of the inclination conical surface 

29 Vertical conical surface 

30 Inclination conical surface 

31 Crevice 

32 The base of the inclination conical surface 

33 Inclination conical-surface peak 

The projection amount of the circular face from h reverse part 

L Beam of light 

r The radius of heights 

R The curvature radius of a circular face 

The angle of alpha surface part and a beam of light to make 
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1 5 aihe»t-S B AU«a^2 4g^Ii/c 

AWTtSL, QA33#t4, C*B2 3^6*1**«12 

1 2 bd>6flr2»HKl 2 bft«:A*tTS*s fc t£®W^ 

7tI12a rttc A*t L > &**#JttilM3R 15a^^l 10 

2 aO5WtfcH#fr£ 0 S&fc, Al*fta#2 
4K*a^ft:Alt36iK©-*tt, Q«52 3cOR5llffi2 2 

riWBS*t*sccr*m» i 5 a u *i* 

[0 02 7] mim%Ml 2aKA«lfc*B. COS 
1 1 2 a t^^ilff^r-Sfca^r^cox^^^ft^ 

iWSfcft. RliXKl 2 aCD»ffigP2 1 btC^KS 

2 1 a©#^H«^/c^^ife^eiSP2 3c9ams<^ 

mass 2 i bo(istGa52 z<D£mmtv>m%*wtfr 
*£tt«j:9icR£34rcii&. 

[0 02 8] CCD^, 2aOAStSffiSS 
1 3 atcSfiSTSaiflMBl 5 a 64, » 13fc«^>^l 4 

A*t»Mai I 3 a Kia}gT&Sffi9$ 1 6 a tcfctt 30 

SltOS. MMc. I1WW1 2 aOJ£*f*ffiSn 
9 a tej£«-T &*WH5 15att, JS#*«ffia5 1 9 a ft* 6 

fSMmmm 1 9 arca^-r 1 6 a 

[0 029] frfc. *9mWCt4(!!i8B2 3 CDiSW*©* 

o % (ch^-t 5cii *imx & a . 40 

[ 0 0 3 0 ] m 1 *©^V«t»ffilfc*:LfcH5 6C* 
*TJ:5Cc, ^2^*fil 2 bcD^ffiail 5 btett, CO 
ffififf 1 5 btc»LtiIKJWLfclMI»#»J=fl» 
*ft U -#0>tffr&gilj£® 2 4 £ffi£fg£B2 
^T€>Zl^aHftgl^<Dm2a$U2 6^^>^AtC|SS 
3*1. C ft 6312 Qgi3 2 6 <h$fc£D3f! l©Q»2 3*sJ: V 

"C*ft**l*T U>«ft L Set,* J: 5 SCffiiS l/TTl» 

COiS^. ffl^O*20aB2 6*raKtC"C»8!fr* 50 
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ft^Jc^&c, #«2 0tt2 6©ffi*«>— iB**ti**T.l 

lOgItt*«filt 1 0 um JBUrC** C 

< t ^2aSP2 6(D^^^^ 1 0-1 5 0 Mm OfiffitC 

[003 Mifc. 3f2ftS{52 6<D^iEi£M2 4E4, ft 
SStfl 5 b KtthXmmfctiiLX^ZZhiflft* 
hdffc, 2©tffiftK*W*^K:SfN'*aia 
tttt#«E*RSE , r*iiW-fc, *KSP1 5 b iOWft 
fti9 0K£«A«J:9ficR£b'Cfe£l>. *2ft 
ffl52 6CHH£HEffi2 5<DJEt22 7(4, Ali*IS13i 

e©«i22 7J:9*>KJN»lHm gbM«cffi«t,r 

[003 2] 4C5t, *2**«1 2b(DA*f^Ma5 
1 3 b tcAJWfc, Tttta^ftffiW 1 5 b i*s»L <t©tt 
-rft^arA»T^*»t4, 02MS1 2 b £#J&f 

- 1 . 4 9) KjtCT 
[0 033 ] 

ISll] 0< I Q I ^sin - 1 ( 1 /n) 
^Si/clT AS*ft orOtefflr 02 1 2 b rtfcjtfr t 

tct. nffiasi 5biii-^eji , r&*»©— 

C0i^^2»^;fil 2 bO^HPJtcm*fU/tf*. 

«1 2aOKMSi51 6 a^>6IBl*3KSl 2 art5cA*t 

U SI*DE4^ffiSPl 5 br'^S*fLrKMai 6 bffj^ 

[0 034] »20»2 6rt6CA-o/c*i|iLft«--*r©S 

EiSffi2 4^sw^rtcccft>6mstrsft:6C)tct4, 
^ffispi 5 bi¥tTaTm«*Jitrr**i«L*#A& 
^\ «itiSffi2 4tc*f-r^*«iL©A*fft^0i"r^ 

[0 03 5 ] 

[*?2] 0^sin ( 1/n) 

*»jsr^*fts**. ccr, nfl«jrit5i, 

-W<DSHitffi2 4<D&Tft^ 1 fl x =2 - { (tt 
/2) -0} t*^6. 
[0 03 6] 

C»3 ] 13, ^tc- 2sin - 1 ( 1 /n) 

»©«iB«llH2 4©ttrilflt*. *«LiSiB. 
SI 5 b t<Dt£-§TP\%:ctt U/c8#, tan /3 = cos a ■ ta 
n jS a "C*^ft^6, 

[00 3 7] 

[»4] 

l<3 ^ tan _I [ cosa - tan { it - 2 sin _1 Cl/n) } ] 
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£$t£Tft«£t>C tm\z>. 

[0 03 8] JlftffjGCti, mimnifil . 4 9©T^ r J 
;WttJB*» 2 1 2 b i L r££ffi l/c*WftP5t 

<D%x&&ts¥-m\x3ma& i 5 bK*ti/-c«i4i/-c*j 

[0 039] 10 
[$fc5] (3/2) ■ sin 1 ( L /n ) 
£«J£T4!£W#&£. CCr, a- (3/2) - sin 
- 1 (l/n)Oi*&, **(WlR:*W*iia«>fltt»l 
3 5fti&^©"C, ^33^9 5**^6 1 3 5JKO«SH«CJR 
£&<£5te, »2rMIS2 6*»l«T4C£*5W*l^. 
[0 04 0 _bSLfc»2a»2 6««H«1 

5b^6 ttJ*t3" &3frZ>fr * £ <£ *) Sfi&cffiftl $ if 5 <£ 5 

10 04 1 3 4b^6»2#*fil 2 b tc 

A*fL*fc*«&. C©»2W*«n 2 b^iiifi^K: 20 

<z>^Mg&i 5 bitcmwts tittm 2 2 6 cD^w^k-fc 

S£L>fcO»2 3 i^«CC^4tc^-TJ:'5tcSr^ft2-d: 
[0 042 ] ^2iffil 2b©IffiSl 6bCCt£, C 

©ffiffiSB l 6 b tc*t l> r Mtt&SJ U fcttfBHfcP= ft 

**tcU -*fCD^*^i^l®2 9<L«S4aiS3 0i 

1 *s^># ACCESS *rtrt»&. c©^, «S4i£ffi3 

0 <DJSi23 3 2 «Ai^*®3B 13bi aa^ff fieiKSS 30 
ft, COJBSZ23 2 6C»L/T«»Jtffi3 0CDIH^3 3*A 
ftttBffl 3b|MKffiHi*-tfTL>£ 0 
[0 04 3 ] *^W<D3«i^S<i: U"C<DDaai3 1 te, 
J:»Lfc*2a»2 6£ffi^©3f«*?rU SSitB 

2 9 3^6«*4«ffl3 0^L-C3fe^L^JSS*e>-h 1 

ZWft&l 2 bcomm^l 6b^6l2i*fi] 2brt 
OSEM® 2 9 Ht t J5#f*SffiSl5 1 9 b WfCft trrl£2 * 

**ei 2 brt*ta§-r**«L©-»**2»*«i 2 40 
HE 3 oii. ^2«**i 2 bcDitmau 6 b*^m» 

[0 044] ZG)£5VC, PflSP3 1 fr*3t2»3fc«l 2 b 
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®951 6 b^HSBS l0ffl|#B3 0*»6»2a»*«l 
2 b Wc^ASi^fcare**., 
[0 04 5] «*B««ltt*Wr*ia«3 1 fc, 
aS2 3^JS2Q«|S2 6 t|g««caffl^iD. ^2**^1 
2 b <DmW$$ 1 6 b fC*f * £ £W**±S« L fcQ^ 2 3 

t n « k 0 4 fc ^-r i; s K b 5 * « & * „ 

[0 046] ±Ml>tc08l2 3 ^»2fl»2 6*41^4 

rfr;X^TU^2 1 «Cft*rS&2 3JB6«l 2 bO*ffi3P 
1 5 btC0^LfcH2fla52 6 Dfc©** 1 
1 2 a©«ffl»l 5 atCJBfiSLTfeJ:*.*. 812* 
1 2 b <D*MSB 1 6 b frC^LfcDnS[S3 1 £!H 1 * 
*il2a <Dfi3S2 3 OtlK^-Clg 1 1 2 a ©HM 

SI 6aKMirtJ:<, 1 »#« 1 2 aCDft 

gU2 3^21^1 2 bCDMg|53 1 tCtt*Tlfr2«3£ 

«i 2 bossan 6 bficjBfiET^i^ccLr^ii^ 
m«ft«i£*>6, »2##m 2b©SI2iaW2 Bfctt; 
^.rSl**«l 2 aO[>aS|52 3 £ffifl^<DSl^£m2 
2 bO^fflgpi 4^l£-r£J:^tl,T&J: 

< . m2 flgB2 6 tm— mvt<D{hdt*mft& 1 2 a , 1 

2btDHffi^l6a, 1 6 b ficS?Brr &<fc ^OcLrtJ: 
l». amSP16a f 1 6 btC^|9:^ft^di3l5 

O^I^^, ®2«*«1 2 b<D^ffiSBl 5 bfC^Sft 

[0047] S£^r, fflStcM^^^ft^-^O** 

fii2a, 1 2 bcD^ft^ft 1 8 oSPirr^-r^c 

tl^OAmmmUl 3 a , 13b^-*hD«H7>^ 
14 a, 1 4b^6©M*Af ^^^fcb^OT, 3T 
1 1 2 a<E*mH3 1 5 a^6Uttlff ^ii*0)8 

>^14a, 14 bOfsjft^— **H»l6*»©JB(Hr^*T 

1 2 acD^Mgpi 5 a±m*hmw3t*m*t%--imm 

^ti, 3fe^^>^14a, 1 4 b©- ^^tStTbr^ 
1 4 a , 14bi LrtgStcfefg (feiBfl£) 

k J: o r & c t h*im~e& & . 

[0 04 8] 

s 0 mmx xftfair 5 c ft 6<oAS#Sffiffls^ 6 
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[0 05 0] JBl*sJ:D6W2 0«*«©il>a:< £ fc— * 
[0 05 1 ] #«|fi|#H#, SB 1 ©3»*RO«lHaific» 

[H2 ] H 1 KSl^WWiWBtti. 
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* [04 ] Bl 1 fciKGfcS*Wc:**W'4» l mftutomw 
[0 5] Hl*^»VS**ffltt*Lft:IRBBB|-C* 
[06] 0 l tc^t^«tctetHI2i*I©Si 

1 1 WM^SS 
12a, 12b 
10 13a, 13b AStSMSU 
14a, 14b 3tWv>^ 

i5a, i5b mmm 

16a, 16b 

1 7 #R»V- h 

is y ? £ * 

19a, 19b S*f«ffiSB 
20a, 2 0b Wmi 

2 2 PMifii 

20 23 as 

2 4 aeaiffi 
2 5 tmmm 

26 ^2^ 

2 7 mmmm<omm 

2 8 tt»IEffi<Dl&5 

29 mmmm 

3 0 MI4itffi 

3 1 

3 2 MMItMCOffiffl 

30 3 3 W&ttffllHfS 

h wmuf^^pmrn^mm 

r 

R RMiS©ft*¥S 



can 
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